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Abstract - Ferrite compound of the chemical composition 
SrO nFe,O, ( 2.0<n<6) showed high magnetic properties 
comparable to that of SrO 6Fe,03 (M-ferrite). The saturation 
magnetisation Ms is 50 -75 emu/g in the range of n=6.0- 
2.0. Coercive force iHc is 2.4kOe near n=6.0-6.5 and n=1.5. 
Furthermore, SrO - nFe,O, indicated hexagonal (M-type) 
,orthorhombic and tetragonal phases in the range of n=6.5- 
2.0, 2.0-0.5 and less than 0.5, respectively. The fact means 
that a new magnetic phase is in existence near n=1.0-2.0. 
Also, it is never recognized that the compound of chemical 
formula 3Sr0 2Fe,O,, which is described in the current phase 
diagram and have been prevailed for more than two decades, 
is in existence. 
I. INTRODUCTION 
A group of ferrimagnetic oxides with hexagonal structure 
have been developed over the past three decades and it can be 
said that the first fundamental step of the investigation on the 
properties of hexagonal ferrites, now seems to be nearly 
completed. Smit and Wijn [ 11 collected comprehensive data 
on the compounds and moreover, many authors such as Kojima 
[2], Goto[ 31 and others. Magnetoplumbite type Sr-Ferrite ,which 
has the chemical formula of SrO 6Fe,O,(SrM) similar to those 
of BaO - 6Fe20, and PbO - 6Fe,O3. was developed in a initial 
stage by Went et a1 [4] and Fahrenbrach and Heister [5] as a 
typical hexagonal ferrimagnetic oxide for permanent magnet 
materials. These ferrites are isomorphous with the mineral 
magnetoplumbite, the chemical composition of which is 
approximately Pb ,Fe ,,Mn,(AlTi)O,,. 
The phase relations of SrO-Fe,O, system, which is generally 
similar to that of BaO-Fe,O,, was given by Goto et a1.[3] 
They insisted from the results of DTA, that there might exist 
some solubility range of 3Sr0 - 2Fe,O, in SrO - 6Fe,O,. But 
the phase diagram of SrO-Fe,O, system is not so definite or 
accurate as that of BaO-Fe,O, system. Additionally, there are 
many uncertain regions in the range of n i  6 in the chemical 
formula of SrO . nFe,O, Therefore, it is considered necessary 
to examine phase diagram of SrO-Fe,O, system. Subsequently, 
with respect to magnetic properties of SrM, this compound has 
a hexagonal structure which is consisted of spinel blocks and 
rhombohedral layers. Lattice parameters are a=5.885 .& and 
c=23.047 A ,  and easy magnetization axis is on its c-axis. SrM- 
ferrite has saturation magnetisation Ms of 74emu/g and coercive 
force iHc of 2.fkOe(n=6.0)[ 61. It is said that SrM-ferrite with 
the best magnetic properties has the composition of chemical 
formula of SrO - 5.8Fe20, with additives AZO,, SO,, CaO 
and others of 0.5-2 wt %, which is prevailed in hard magnet 
ferrite manufacturing industry as well as BaM. 
nFe,O, 
(0.5<n<6.0) compound and examined the phase diagram given 
by Goto et al. [3].  
We have investigated on magnetic properties of SrO 
11. EXPERIMENTAL PROCEDURE 
We adopted powders of a-Fe,O, from goethite Fe(OH), - 
x€$O and spectroscopic grade SrCO, as the starting materials. 
SrO nFe,O, samples were synthesized by firing pellets of 
mixed a-Fez03 and SrCO, powders according to n-value of 
chemical composition SrO - nFe,O, 
Calcination of the mixture was carried out at 1100 "C for 2 
hours and then cooled to 800 "C at the rate of 100 "C/h and 
then furnace-cooled to room temperature. The calcined bulks 
were fine-ground to size less than 1 pm by ball milling. SrO * 
nFe,O, powder of 50 a g  was intruded in a teflon container 
with a size of 54 x 4 mm3, then fixed with parafin and aligned 
in magnetic field of 15 kOe. The magnetic properties were 
measured by V.S.M(Vibrating Sample Magnetometer) with the 
applied magnetic field of 0-15kOe both pararell and 
perpendicular to the direction of alignment. Also the samples 
were examined and identified by powder X-ray diffraction 
patterns and TOF neutron diffraction analysis. 
111. RESULTS AND CONSIDERATION 
Fig.1 shows X-ray diffraction patterns of chemical 
composition SrO - nFe,O, with n=6.0-0.5 in descending 
order from fop to bottom. First, the pattern of sample with n= 
6.0 indicates typical reflections of Magnetoplumbite-type 
ferrite. Second, the one with n=1.0 gave orthorhombic 
structure. Compound of chemical composition of n-1.0, that is 
SrO Fe,O,, has not yet be reported in SrO-Fe,O, system. 
Furthermore, the one with n=0.5 exhibited tetragonal crystal 
symmetry. In the above mentioned intermediate ranges 
between n-values, the mixtures of M-type and orthorhombic 
phases, and orthorhombic and tetragonal phases were coexisted 
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Fig1 X-ray diffraction patterns of ferrite compounds 
SrO nFe203 in the range of n=0.5 -6.0 
in the ranges from n=4.0 to 2.0, and 0.71 to 0.5, respectively. 
Fig.2 shows the dependence of the results of magnetic 
measurements on n-value of the chemical composition SrO 
nFe,O,. The saturation magnetization Ms in the range of n= 6 
-5.5 is comparable to the value of 74 emu/g reported 
previously[6] and indicates 50-75 emu/g in the range of n= 
2.0-6.0, in the chemical formula SrO nFe,O,. The coercive 
force iHc demonstrates high values of 2.1-2.4 kOe near n=6 
and 1.5, but it is low in the intermediate range. These facts 
mean that there might exist an unkown or a new magnetic 
phase near the composition of n=1-2. Furthermore, the 
broken lines and the Gothic capital letters M, 0 and T drawn 
in Fig. 2 indicate the results of analyses of x-ray and neutron 
diffraction. The letter M, 0 and T mean magnetoplumbite, 
orthorhombic and tetragonal crystal systems, respectively. The 
M-region in the figure represents the existence range of M- 
type Ferrite. Similarly, the O- and the T-regions represent 
those of orthorhombic and tetragonal phases, respectively. 
The O+M region indicates that of the mixture of orthorhombic 
and magnetoplumbite phases. This diagram means that a new 
magnetic compound will be in existence as an orthorhombic 
(including perovskite or spinel phase) near the composition of 
n=1-2 in the chemical formula SrO nFe,O,. 
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Fig2 Dependence of magnetic properties 
on n-Value of Sr0.Fe203 
In the next phase, we have proposed Fig.3 as a new phase 
diagram of SrO-Fe,O, system. Fig3 shows the partially 
revised version originated in the phase diagram of the SrO- 
Fe,O, system which was published by Goto et al [3] more than 
two decades ago and has been used since then. In Fig.3, the 
vertical broken lines indicate the borders between the regions 
of various phases. The capital letters M, 0 and T represent the 
same meaning as in the case of Fig.2. 
The n-values are noted on the upper line of the frame. As 
our experiments been performed under llOO°C, the new 
revised phase diagram is refered to probable phases in the 
temperature range less than 1100°C. M-phase extends to the 
range of n from 2 to 6.5. In the range of n=1.0-2.0, M-, 0- 
phase and maybe cubic phases exist together as a mixture. 
Furthermore, in the range of n=1.0--0.5, 0- and tetragonal 
phases are coexisted. In the range of 1 ~ 0 . 5 ,  tetragonal phase 
mainly exists. Additionally, the compound 3SrO.2Fe ,O, given 
by the previous phase diagram[3], has not been observed at all 
by means of x-ray diffraction or TOF neutron diffraction 
analysis. As a matter of fact, the compound of above has not 
been registered in the latest ASTM. Accordingly, we conclude 
that the compound of the chemical formula 3Sr0 2Fe,O,, is 
not existed. 
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FigS. Revised phase diagram of SrO-FeZ03 
IV. CONCLUSION 
1. SrO * nFe20,(0.5 a i6 .0 )  gave high magnetic properties 
Ms is 50-75 emu/g in the n-range of n= 6.0-2.0. i€ic is 
2.4 kOe near n=6.5-6.0 and n=2 . 
2. The compounds of above showed hexagonal (M-type), 
orthorhombic and tetragonal crystal system in order as n-value 
decreased from 6.5 to 0.5 . 
3. It is magnetically and structurally evident that a new 
magnetic compound will be in existence in the range of n=2.0- 
-1.0 
4. It has never been proved that the compound of 3Sr0 . 
2Fe,O, was in presence. 
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